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INTENDED LEARNING OBJECTIVES (ILO) D 


By the end of this lecture, the student will 
be able to: 


l.Define the four long ascending tracts 
carrying the different sensations. 
2.Describe the three order chain of each of 


which. 


„Predict the effects of lesion of these 3 
nday, September 23, 2018 Anatomy Department 
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Lecture Plan €» 


1. 


Part 1 (10 min) Introduction to sensations & 


sensory pathways 


. Part 2 (30 min) Spinothalamic tracts 


. Part 3 (15 min) Dorsal column tracts 


. Summary (5 min) 
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Sensations 


Exterocepti Proprioceptiv 
ve (from e (from deep Cortical 
skin) structures) 


@ Pain Sense of: Midzonal 
& Vibration, Fine Touch temperatur 
Temperature movement, e (22-40°C) 
@ Crude position, 

touch & joint & 

pressure muscle 


@ Tactile 
localization 

@ Tactile 
discrimination 


(2 Stereognosis 


Prof. Dr. George F.B. 


Sensorv pathwavs 


4 Long ascending tracts 4 Short ascending tracts (not 
(reaching the cerebral cortex) reaching the cerebral cortex) 
* Ant. spino-thalamic tract * Spino-cerebellar tract 


(for crude touch & pressure) mer 
* Lat. spino-thalamic tract Spino-tectal tract 


(for pain & temperature) * Spino-reticular tract 


*Gracile tract (for light touch & eSpino-olivarv tract 
proprioception from lower 42 of 
trunk & LL) 

* Cuneate tract (for light touch 
& proprioception from upper % 
of trunk & UL) 
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I. 4 Long ascending tracts 
(reaching the cerebral cortex) 


*Ant. spino-thalamic tract (for crude touch & 
pressure) 


“Lat. spino-thalamic tract (for pain € 
temperature) 


eGracile tract (for light touch & proprioception 
from lower Y of trunk & LL) 


*Cuneate tract (for light touch & proprioception 
from upper Y of trunk & UL) 
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Solid Facts 'till now' 


*Cerebellum controls the same (ipsilateral) 
side of the body. 


* Cerebral cortex controls the opposite 
(contralateral) side of the body. 


* Each cerebral cortex has its own secretary 
(THALAMUS) on its same side. 
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In Sensory pathways, 
sensations are carried from 


receptors to cerebral cortex by 
3 neurons: 


The three - neurons 
chain 


1st order neuron || DRG 
2"d order neuron [| spinal cord 


2nd neuron Cross or MO on 


ses tO 


site side 
oppo 3/d order neuron [] Thalamus 


on theoh Dr56eorge F.B. 


Spinal Medlal 
i Lemhiscus 


Lemniscus 


Ventral column 


. Lissauer's 


2? 
tract - 


D 
SGR. 


-— A P'MSN 


"is 
ee em — 9 


DRG 


Pain & Temp. 


Crude touch & 
pressure 


Prof. Dr. George F.B. 


Ant Somothalan We. 


Crude touch $ Pressure Pathway = 
Ant. spino-thalamic tract 


e 1sr ORDER NEURON: 


Dorsal Root Ganglion 
(D.R.G.): 


l- Cells: are pseudo-unipolar 
2- Peripheral processes: 


Carry crude touch & pressure 
from the receptors. 


3- Central processes: 


Enter the spinal cord to 
terminate in M.S.N. of the 
corresponding segment. 
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Crude touch $ Pressure Pathway = 
Ant. spino-thalamic tract 


ER NEURON: S,L,T,C 
1- Cells: Cells of M.S.N. 
2- Axons: 

a. Cross to the opposite side. 


b. Ascend in the ANT. column as the 
ANT. spino-thalamic tract. 


c. Ascend in the brain stem close to 
LAT. spino-thalamic tract & later joins 


the MEDIAL Lemniscus) N » 
d. Lamination: C. fibers are med. & S. Ant. wes 
fibers are lat. = 


e. lerminate in: (P.L.V.N.T.) Postero- 
Lateral Ventral Nucleus of Thalamus. Prof. Dr. George F.B. 


.S.N. 


Crude touch $ Pressure Pathway = 
Ant. spino-thalamic tract 


«38» ORDER NEURON: 
P.L.V.N.T.: 

l- Cells: Cells of P.L.V.N.T. 
2- Axons: 


a. Pass in sensory radiation in the 


post. 1/3 of post. limb of 
internal capsule. 


b. Diverge in the corona radiata. 


c. Terminate in area 3,1,2 
(sensory area) in the post- 


central gyrus where the body 


is represented upside-down. 


Area 3,1,2 


— l : |. Post 1/3 of 
4 post. Limb of 
int. capsule 
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ANOS 


Pain & Temperature Pathway — 
Lat. spino-thalamic tract 


e IST ORDER NEURON: 


Dorsal Root Ganglion (D.R.G.): —. 

l- Cells: are pseudo-unipolar | D.RIG 

2- Peripheral processes: B". 4 
Carry pain & temp. from the LY 
receptors. S.G.R. 


3- Central processes: 
a. Enter the spinal cord 


b. Form the Lissauer's tract 
(ascend & descend for 1 
segment before terminating in) 


c. S.G.R. of the corresponding Prof. Dr. George F.B. 


Pain & Temperature Pathway — 
Lat. spino-thalamic tract 


e 2ND ORDER NEURON: S.G.R.: S,L,T,C 
l- Cells: Cells of S.G.R. 
2- Axons: 

a. Cross to the opposite side. 


b. Ascend in the LAT. column as the 27 
LAT. spino-thalamic tract. ER 


c. Ascend in the brain stem as the (Lat 
Spinal Lemniscus) 


d. Lamination: C. fibers are med. & S. 
fibers are lat. 


e. Terminate in: (P.L.V.N.T.) Postero- 
Lateral Mentral Nucleus of Thalamus. 
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Syringomyelia 


ain & Temp. 
(Affected) 


1- It is a degenerative disease of 
the characterized by 
cavitation around the central 
canal of the spinal cord. 


2- Predominates in during 
the decades. 


3- Usually affecting the 
segments. 


4- Leading to 


a. Pain & temp. are lost (since 
they cross in the ant. GREY 
commissure). 


b. Crude touch & pressure are 
spared (since they join the med. 


lemniscus). Prof. Dr. George F.B. 


Lecture Quz |. O). 


The second order neuron of pathway of crude 
touch from the body is the: 


a. Dorsal root ganglion. 

b. Main sensory nucleus. 

c. Substania Gelatinosa of Rolandi. 
d. Clarke's nucleus. 

e. PLVNT. 
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Lecture Quiz Answer ő 


4 


The second order neuron of pathway of crude 
touch anf pressure sensation from the body is 
the: 

. Dorsal root ganglion. 

. Main sensory nucleus. 

. Substania Gelatinosa of Rolandi. 

. Clarke's nucleus. 

. PLVNT. 
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Relax, If you can 
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Fine touch & Proprioception Pathway — 


Dorsal column tracts 


s1sr ORDER NEURON: ET 
i 


Dorsal Root Ganglion (D.R.G.): > > 
1- Cells: are pseudo-unipolar d 

2- Peripheral processes: SSC 
Carry fine touch & proprioception UMP, 3 


from the receptors. 
3- Central processes: enter the dorsal 


column: 

aFibers from the lower 1/ of the y 
body & LL pass med. in the dorsal IL 
column forming the Gracile tract. 


bFibers from the upper " of the 
body & UL pass lat. in the dorsal 
column, forming the Cuneate 


tract. 


— 
d 


= 
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Fine touch & Proprioception Pathway — 
Dorsal column tracts 


e2ND ORDER NEURON: 


Gracile & Cuneate nuclei of the athe CE 
medulla oblongata O) r4. 7 
l- Cells: Cells of Gracile & Cuneate 
nuclei l 
2- Axons: 4 S 
a. Cross to the opposite side forming with Fa Bat. | 
the contralat. fibers the Sensory ġ A y | % 
Decussation. Y P i N 
c. Ascend in the brain stem close to (Medial ues AL. es 
midline (together forming the Medial ( ' 
Lemniscus) which is joined by the ant. Sensory — : — 
spinothalamic tract. decussation 5 > ^ di 
d. Lamination: C. fibers are lat. & S. | \ 4 dd | / MC 
Ines Ale MÉG Gracile & Cuneate y 
e. Terminate in: (P.L. V.N.T.) Postero- nuclei ! 
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Fine touch & Proprioception 
Pathwav — Dorsal column tract 


Some C. fibers ascend in the 
cuneate tract, but leave it to 
terminate in the accessorv 


cuneate nucleus in medulla. 


Its axons leave the medulla 
as the cuneo-cerebellar 
tract) —via the inf. cerebellar 
peduncle (1.C.P.) > terminate 
in the cerebellum. 


These fibers carry 
unconscious proprioception 
from the UL. 


\ 


\ 


on war 
.cerebe 
+ wae A —— S 


b 
B 


t g 
ar 
cuneare nc. 
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Overall 
Picture 
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TABES DORSALIS 


1- It occurs when syphilis 
affects the C.N.S. (dorsal 
column) of the spinal cord). 


2- Predominates in males 
above 25- 45 years & its 
onset Is 5- 15 years after the 
primary infection. 


3- Affection of the dorsal — 
column leads to: TE 
a. Loss of propriocetion & light 
touch. 


b. sensory ataxia & +ve 
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Conscious sense of sartorius muscle is 


carried by which of the following tracts? 
A.Ventral spino-thalamic. 

B. Dorsal spino-thalamic. 

C. Lissauer’s. 

D.Gracile. 

E. Cuneate. 
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Lecture Quiz Answer E ) 


Conscious sense of sartorius muscle is 


carried by which of the following tracts? 
A.Ventral spino-cerebellar. 

B.Dorsal spino-cerebellar. 

C.Spino-olivary. 

D.Gracile. 

E. Cuneate. 
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